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(54) Tide: RADIO FREQUENCY (RF) COMMUNICATIONS CORE AND METHOD OF USING SAME 




(57) Abstract 

A device includes a first housing (102) for mating with a second housing (302). Disposed within die first housing (100) is a 
modulator (203) and a demodulator (205) that, together with a wireless communication element (204), constitute an RF section to provide 
communications capabilities. The first housing (102) includes second— housing interfaces (207, 209) for connecting with one or more human 
interfaces (306-314) and/or functional interfaces (304) disposed on die second housing (302). A controller (201) is also disposed within 
the first housing (102) and is operably coupled to the human-interface interfaces (207) and functional interfaces (209), and at least one of 
the modulator (203) or demodulator (205). During operation, the controller selects a particular human— interface mode of operation from 
amongst a plurality of stored modes of operation to accommodate a particular set of second housing human interfaces and functions. 
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Radio Frequency (RF) Communications Core 

AND R/lETHOD OF USING SAME 



5 Field of the Invention 

The present invention relates generally to 
radio/telephone communication systems, and in particular to 
such systems that depoloy a common radio frequency (RF) 
10 communications core module in a variety of form factors for 
use in such a system. 

Background of the Invention 

15 

Wireless communications are Well known and generally 
provide for an exchange of information between two points 
without the use of a wireline infrastructure. Examples of 
such wireless communications include paging, cellular 

20 telephony, two-way land mobile radios and wireless modem 
applications for use with portable computing devices. Each 
of these applications have unique requirements regarding 
human interface, functionality required and form factors. By 
way of example, a conventional pager requires only receive 

25 circuitry and is generally limited in size to be wearable by 
the user. By contrast, a lap top computer has a form factor 
that is much larger and would typically require both transmit 
and receive circuitry for wireless communications. 

30 In spite of their differences in functionality, size and 

form factors, the aforementioned devices share a common 
need for wireless communications circuitry. This wireless 
communications circuitry tends to be a predominant factor in 
the total unit cost of the device being considered. Moreover, 

35 users often need to carry several of these devices, and 
therefore must incur the costs of multiple wireless 
communication assemblies. 
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Accord ^y 1 J L nee^^ for a universal wiro.o 

interchangeably. ,„ particular a wl^ " deViCeS 
core that could be inLha^g a ^ 

of form factors and enabled thereby fo u Se as a JT"* 
communications tool would be an L„ wireless 
art. 6 a " ,m P rov ement over the prior 

Brief Description of the Drawings 

i _ RQ. 2 shows a btock diagram of the device shown i„ R(3 . 

FIG. 3 shows the device of FIG 1 a «w *u 
which i, might be inserted into a wi eiess coTnnT' !" 
tool, in accordance with the present ~ 

pio c w w,re,ess communication tools; and 

a car/'rt io 5 T^^^JS^ * 

the invention. prererred embodiment of 



Detailed Description of a Preferred Embodiment 

The device further f„r^ hu ^n-interface interface, 

firs, I^^J^ to m £y» »«"in the 

as we,, as I the ^Z^ZJ^ 

stored modes of ope"" IT am °: 9St " °« 
- - second ^^JSK-'pS ST. 
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solves the needs of the prior art by providing a universal 
communications core that can be used with a multitude of 
distinct form factors (second housings) having different 
human interface characteristics. 

5 

FIG. 1 shows a radio communications core device 100, 
in accordance with a preferred embodiment of the invention. 
It consists of a PC card form factor, including a first housing 
102 that supports an RF shielded element 108 as well as two 

10 interfaces for coupling the first housing to a second housing. 
These interfaces are referred to herein as the human- 
interface interface 104 and the functional interface 106. 
Both interfaces 104 and 106 are physically connected to a 
second housing interface to allow functionality as a radio 

15 communication tool corresponding to a particular form 
factor, as later described. 

FIG. 2 shows a block diagram 200 the functional 
components found in first housing 102, according to the 

20 invention. As shown, the first housing 102 consists of 

multiple functional elements, including the controller 201, 
which serves as the main processing arbiter for detection of 
interface connections and appropriate configuration of the RF 
core based upon the interfaces detected. The controller 201 

25 also is responsible for directing communications between the 
onboard elements and the second housing item, as described 
with reference to FIG. 3. 

The modulator 203, the wireless communications 
30 element 204 and the demodulator 205 together comprise the 
RF section of the first housing 102. The Application 
Programmers Interface (API) element 221 is the standard 
programming interface that facilitates operation in non- 
traditional wireless communications devices, such as 
35 personal computers or palmtop computers. The 

Authentication element 223 provides the logic necessary to 
ensure that the first housing 102 is authorized to operate 
with a specific second housing, as later described. The 
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oth-erelements. In a preferred emb odiment, these elem ents- 
include a display interface 21 6; a keyP ad interface 217 a 
speaker interface 218 and a microphone interface 219 '(the 
5 latter two interfaces generally being referred to as audio 
interfaces). I, should be understood that, as the need arises 
other human-interface interfaces could be developed and are 
anticipated. The display interface 216 provides a means for 
controlling the display on the second housing. SimTarfy Z 

onTe rf r: provides a means *° r con *™"^ »• 

on the second housing; the speaker interface 218 provides a 
means for routing audio between the first housing and a 
speaker in the second housing, if present; and the microphone 
interface 2 9 provides a means for connecting audio inputT 

JSTl r, T SeC ° nd h ° USi " 9 *° an aUdi ° process " 
within the first housing. 

As shown, the functional interface 209 includes an 
energy source interface 210; an antenna interface 211- a data 
port interface 212 and a power amplifier interface 213 

to e e«el | ,he , IT 0 " 0 " 6 " ' n,erfaCe 209 SUpports connections 
he w J I * '° COmm ° n « unctional Werfaoes in 

2,0 X „ eXamPle ' ,he ene ^ interface 

210 might be used to provide power to the first housing by 
drawing power from the second housing. The antenna 
interface 211 is primarily a first housing interface that 
provides a connection between the RF section (203-205) and 
an a,r transmission medium (e.g., externa, antenna) located 
on the second housing. The data port interface 212 proviis a 
means to connect an externa, computing device, or similt 
device supporting a compatible interface. These compu ,ng 
devices can either use the RF section (203-205) to transmit 
and receive data streams, or can simply use the dlte port 

Z Z T * ^ " 3 ^ P ° rt ex,ensi °" "etweenTe 

2 3 old T h ° USin9 - ThS P ° Wer ampli « er '"'erface 
213 provides the proper RF signal to an externa, power 

ampler and thereby serves to extend the range of the RF 
section ,n relation to the supporting radio system 
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infrastructure. It should be noted that other functional 
interfaces could be added, and are anticipated by the present 
invention. For example, another interface might provide 
connection to one of number of other devices (e.g., a GPS 
5 receiver) that might be useful to the user of the present 
invention. 

According to the invention, the human-interface 
interface 207 communicates with interface features of the 

10 second housing. That is, the display interface 216 connects 
to the display element on the second housing, which might, 
e.g., indicate to the user the current operational state and 
mode of the first housing. Likewise, the keypad interface 
217 connects to the keypad element on the second housing, 

15 which allows the user to enter information or commands to 
operate various second housing functions. The speaker 
interface 218 provides an audio connection to the second 
housing's speaker, which audio might be derived from the 
first housing demodulator or controller or other first housing 

20 elements. The microphone interface 219 accepts audio from 
the second housing's microphone, which is then used as input 
to the controller and/or modulator of the first housing. 
Lastly, another human-interface interface (not shown) might 
be used to provide connectivity to various second housing 

25 peripherals, such as a dedicated button for access to 

functions defined by the API element 221, or a Push-To-Talk 
(PTT) switch, a quick function access button or the like. 

The Application Programmers element 221 allows for 
30 the programming of specific functionality of the first 
housing. The API commands the controller regarding the 
operation of all the elements in the first housing, as well as 
how they are to interact with the second housing elements. 
The authentication element 223 determines the allowed 
35 operational state of the first housing in relation to the 
second housing. For example, it can be used to provide 
encryption services to the controller 201, modulator 203 and 
demodulator 205. The RF section (203-205) transmits and 
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rec eives radio frequency signa j^iajhe^^,..^^ 

211, which is in turn c onnected to an "» '"terrace 

second housing. „ s^TJ^ ZtZZl 
support various freouency hands using XZt rZ " 

^Z7 t TT 0n "~ in each ,re ~ ^ - - 

«r« s 0 ' OOUrSe • PreSem inVen,ion anticipates that the 
first housing 102 can be inserted into a number of dTfferL 

^b«i.ie 0 s US T haVi " 9 Vari ° US <0m >«*°<* andlTo e a ' 
capabilities. These can range from dedicated function 

dev.es to devices suited to a multitude of app ceTn S F(G 

3 shows one such specific appiication, where The second 

housing 302 comes in the form factor of a two way 'adt in 

accordance with a preferred embodiment of Z7vemi on 

The second housing in this case might contain an external 

a speaker 312, a PTT swrtch 314 and a power source fnot 
shown). Once the two housings are mated, and after 
.n..,al,zat,on takes piace. the combined unit provWes to the 
end^user those functions typically provided by a to-way 

c„„ a^ t h ° Wn F ' G - * he radio c °""""nications core 100 
can also be mated with other housings that provide dL en. 
fc.nct.ons. For example, when inserted into a second tT™ 

in,er»ac C ' Ude : " ^ h "*~ « 7 

page. 401 n" , a r mb,y " configured as a 

pager 401. In th.s arrangement, the modulator and 

microphone interface of the first housing are disabled 

Similarly, when inserted into a second housing that include, 

externa, ce.lu.ar telephony hardware and correspond "9 

interfaces, the assembly is automatically configured as a 

cel.ular telephone 402. m this arrangement, the Z duptex 

RF section circuitry, as well as the microphone and speaker 

■n terfaces. are enab.ed. When the firs, housing is inserted 

al YT h ° USin9 ^ inC,Udes extemal 'and-mobt 
radio hardware and corresponding interfaces, the assembly is 



BNSDOCID: <WO 9922538A 1J_> 



WO 99/22538 PCT/US98/14867 

automatically configured as a two-way radio. In this 

arrangement, the duplex RF circuitry would be disabled, while 
the interface to the PTT switch is enabled. 

5 Lastly, when the first housing is inserted into a 

portable or desktop computer form factor, having 
conventional computer hardware and corresponding 
interfaces, the assembly is automatically configured as a 
personal computer having RF connectivity capabilities. In a 

10 preferred embodiment, the user can configure the first 
housing using pre-installed second housing profiles. For 
example, if the user selects a profile of a data-only radio, 
the first housing might disable all audio circuitry and keypad 
interfaces. A data path from the computer (i.e., second 

15 housing) to the first housing is automatically configured and 
data is routed via the data port interface, as earlier 
described. Similarly, if the selected profile is that of a two- 
way radio, the computer display screen might replicate the 
functions of a two-way radio. In particular, these functions 

20 would replicate the display, keypad and other indicators onto 
the screen. In addition, the computer's power, microphone 
and speaker interfaces could be connected with corresponding 
interfaces on the first housing. 

25 FIG. 5 shows a flow diagram 500 depicting operation of 

a radio frequency (RF) communications core, in accordance 
with a preferred embodiment of the invention. The 
communications core user physically inserts (502) the first 
housing, which is in a sleep mode, into the second housing. 

30 Upon insertion, the first housing is activated via power 
derived from an onboard battery or from a power source in 
the second housing. The controller of the first housing 
executes an authentication procedure to ensure that the first 
and second housing are functionally compatible and legally 

35 licensed to operate together. A check (504) is then made to 
determine whether or not the authentication test is passed, 
whereby a failure results in the first housing reverting (506) 
back to the sleep mode. Upon passing the authentication test, 
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controller deter mines ( 50 8) what Btm ^ connects 



FIG 2> of «,« "7 V . ' J " , - ,,o^a, mte "aces (209 shown in 
FIG. 2 of the first housing. The first housing controller then 
de.ermmes (510) the available interfaces of the second 
FIT*? tT 9 hUm - i " te ^ -terfaces (207 Thin in 

Iv We hUman in,ertaCeS ° n »• -co- holng 

may be one or more of the elements shown in FIG 3 . a 

speaker, microphone, display, etc. ' ' 

10 a**, roZtior zjs zrjz* r~- 

instructions to enable or disable ^J^Z^T' 
avo.d use of a particular mode and the like Aft. T 

ire Ltn 7* interfaCe ^ m0deS °< th * fo r^nos 

or moni ofm T Perf ° rm ' he <-»*»»• '< « 

or more of the modes or interfaces do not match the fiJ 

hous.ng functions are disabled (506, and the firs hous no 
20 IE? J* m0de ' " ,hS ** 8nd Second fusing 9 

(516) the common .nterfaces and modes of operation and 
begms communication (518) with the desired RF system or 
systems. Such systems might include, but are no, ttted to 

25 JT V ■ 8 ,rUnked radi ° System - a *»» n^ork or a 

.ncludl T " Sh ° U,d 66 n ° ,ed tha ' *• oommon modes 
•nclude the operational parameters of the combined housings 
e.g frequency, modulation type, subscriber ID. option 
configurations, etc. The user continues normal 
communication with the desired communication system until 
30 .t ,s determ.ned (520) that the first housing has been eithe 
removed or powered-down for any reason. If the iZ 
housmg becomes uncoupled from the second housina or if 
Son ^ ,r ° m ' irSt h ° USina ' « he "rs. ho' ° ' 

35 £T£T abled (506) and ,he » irst ~* 



With the present invention and ever-increasing 
packag.ng capabilities, common radio frequency (Rf? 
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functions can be integrated into a singular, wireless 
communications core. These devices can be designed for 
interchangeability amongst various form factors. Depending 
on the form factor used, the communications core is able to 
5 adapt itself to an allowable and compatible configuration. 
According to the invention, the communications core can be 
inserted into a laptop, a two-way radio form factor, a 
cellular form factor or a paging form factor. Within each of 
these form factors, the core adapts itself to the desired 

10 communications format. The present invention enables users 
to purchase one communications core for deployment in a 
variety of form factors, depending on their specific 
communications needs. For example, when the user is seated 
at a desk, the core might be inserted into a desktop computer 

15 and an integrated display is presented to them to provide a 
number of functions. When that same user leaves the office, 
the RF communications core can be removed and inserted into 
a portable two-way radio form factor for use as dispatch 
radio device. In this manner, a single communications core, 

20 serving multiple communication functions, would help 

mitigate the chaos of maintaining and operating multiple, 
disparate communications devices. 

What is claimed is: 
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Claims 



20 



1. A device, comprising: 

- a first housing; 

5 " a T U 'T dem ° dula,or dis P°*«< within the f lrs , housing . 

- a second-housing interface that is operably couoled to Z . 
housing and tha, incudes a human-interface" interface 

coup^T" diSP ° Sed W " hin flrSt hOUSi ^ OPW 
10 - the human-interface interface: and 

- at least one of the modulator and demodulator 
which controller selects a particular human-interface mode of 
operat.on from amongst a p.urality of stored human-imerface 

* hTmt trr ,o — * ~ ^jzi 9 

LT»l deVi ° e , °1 C ' aim 1 ' fUrther c °"">™><>9 authentication means 
operably coupled to the controHer, for determining whether a user' 
is authonzed to use the device. ™"«ner a user 

4. The device of claim 1, further comprising application 
programmmg interface (API) means for configuring the device in 
accordance w„h the particular mode of operation selected 



5. The device of claim 1, further comprising wireless 
commun,oat,on means for transceiving information with an 
external communication system. 
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6. A radio frequency (RF) communications core, comprising: 

- a first housing having at least one RF shielding enclosure 
contained therein; 

- a modulator and demodulator disposed within the at least 
5 one RF shielding enclosure; 

- a second-housing interface that is operably coupled to the 
first housing and that includes a human-interface interface 
and a functional interface; 

- a controller disposed within the first housing that is 
10 operably coupled to: 

- the human-interface interface; 

- the functional interface; and 

- at least one of the modulator and demodulator; 
which controller selects a particular human-interface mode 

15 of operation from amongst a plurality of stored human- 

interface modes of operation to accommodate a particular 
second housing human-interface. 

20 7. The RF communications core of claim 16, wherein the external 
communication system is a communication system selected from 
the group consisting of: a GSM system, a trunked system, a data 
network and a cellular system. 

25 

8. A method of providing wireless communications using a RF 
communications core that includes: 

- a first housing having at least one radio frequency shielded 
enclosure contained therein; 

30 - a modulator and demodulator disposed within the at least 

one enclosure; 

- a second-housing interface that is operably coupled to the 
first housing and that includes a functional interface; 

- a controller disposed within the first housing that is 
35 operably coupled to: 

- the functional interface; and 

- at least one of the modulator and demodulator; 
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whlch ""troltof selects a pa rticular mode of OD era(in n from 

a-mongst a plurality of stored modes of operatio^o 



5 



10 



the rn!, C h C „H mm0da,e a Par "' Cl " ar SeC ° nd hoUsin 9 '"notion-interface; 
the method comprising the steps of: 

determining a human-interface mode of operation for the RF 
communications core; and e " r 

based "f, 9 th t e . COntr °' ,er t0 enab,e th * *<= communications core, 
based at least ,n part on the human-interface mode of operation. 



9 The method of claim 19, further comprising the step of 

l e mZ n K, n9 , Wh6ther h ° USing 3nd Second h °^ing are 

compatible for operation. 
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